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Objective: Open abdominal aortic aneurysm (AAA) repair in octogenarians is considered to have higher risks of mortality
and systemic complications compared with younger patients. The purpose of our work is to present our experience with
total laparoscopic repair for AAA in this subset of patients.
Methods: From February 2002 to February 2008, 29 octogenarian patients underwent total laparoscopic AAA repair.
Median age was 82 years (range, 80-85 years). Median aneurysm size was 52 mm (range, 40-85 mm). Disease was
classified as American Society of Anesthesiologist (ASA) class II in 12 patients and class III in 17 patients. Ten patients
presented with past medical history of myocardial infarct (34.5%).
Results: We implanted 12 tube grafts and 17 bifurcated grafts. Twenty-six procedures were totally laparoscopic (89.6 %).
Median operative time and aortic clamping time were 280 min (range, 160-480 min) and 75 min (range, 22-125 min),
respectively. Two patients with juxtarenal AAA underwent suprarenal clamping. Median blood loss was 1100 cc (range,
600-3000 cc). Four patients (13.8%) needed adjunctive vascular procedures because of intraoperative complications. Two
patients died in the postoperative course (6.9%). Four patients developed severe systemic non-lethal complications
(14.8%, pneumopathies). Mild or moderate systemic complications were observed in 14 patients (51.8%) including
transient renal insufficiencies without dialysis (13) and cardiac arrhythmia (1). Postoperative creatinine levels returned to
baseline before discharge in all patients. Liquid diet was reintroduced after a median duration of 2 days (range, 1-10 days)
and most patients were ambulatory by day four (range, 3-30 days). Median stays in intensive care unit and hospital were
72 hours (range, 12-1368 hours) and 11 days (range, 6-74 days), respectively. Sixteen patients (59.2%) were discharged
directly to home with complete recovery. After a median follow-up of 24 months (range, 2-48 months), 23 patients are
still alive and regained their baseline status. Four patients died after hospital discharge of non-vascular etiologies.
Conclusion: Total laparoscopic AAA repair is a worthwhile but challenging procedure in octogenarians. Laparoscopy is
complementary to open surgery and EVAR in this subset. These results encourage us to offer laparoscopic AAA repair in
good surgical risk octogenarians. ( J Vasc Surg 2009;49:1135-9.)Open abdominal aortic aneurysm (AAA) repair in oc-
togenarians is considered at higher risk of mortality and
systemic complications compared with younger patients.1-6
Limited functional reserve of octogenarians has stimulated
the use of minimally invasive techniques, mainly endovas-
cular aneurysm repair (EVAR).7-14 However, direct aortic
repair (DAR) with aneurysmorraphy and bypass graft inter-
position remains a reliable and suitable alternative in se-
lected octogenarians.2,15-19 The purpose of laparoscopy
focuses on reduction of surgical stress when DAR is sched-
uled. In general surgery, laparoscopy in elderly patients
positively affects outcomes and postoperative quality of
life.20-23 We present early and mid term results of laparo-
scopic AAA repair in octogenarians and discuss potential
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MATERIAL AND METHODS
Between February 2002 and February 2008, we per-
formed 160 total laparoscopic AAA repairs. We do not
include in this series patients who were operated in other
centers. There were 29 patients older than 80 years, which
represents 18.1% of the entire series. Demographic and
clinical data were collected prospectively and reviewed ret-
rospectively. This study was approved by our institutional
review board. During the same time period, AAA repair was
performed by either open or EVAR in 12 and three octo-
genarians, respectively.
Helical CT scans were obtained in all patients. Indica-
tions for AAA repair were (1) AAAwithmaximumdiameter
 50 mm; (2) AAA  40 mm with blebs or saccular
morphology; and (3) AAA with severe symptomatic aorto-
iliac occlusive disease (AIOD). Patients were classified in
accordance with American Society of Anesthesiologist
(ASA) classification. All patients underwent stress echocar-
diography, hepatic, and renal function tests. Respiratory
function was assessed using peak flow measurements and
spirometry. Renal insufficiency was defined when creatinine
level was  1.5 mg/dl. Gradation of its severity was in
accordance with the Society of Vascular Surgery (SVS)
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abnormal stress echocardiography. Contraindications for
laparoscopic aortic repair were (1) urgent cases; (2) inflamma-
tory aneurysms; (3) need for concomitant complex renal/
visceral reconstructions; and (4) patients considered unfit for
aortic surgery.
We used the technique previously described for AAA.25
Patients were warmed using a full-body forced-air cover
(Bair Hugger; Augustine Medical, Eden Prairie, Minn)
positioned under the body. In summary, laparoscopic ap-
proach of the abdominal aorta was either transperitoneal
retrorenal (TPRR),26 transperitoneal retrocolic (TPRC),27
or retroperitoneal.28 For all transperitoneal approaches,
patient was placed in right lateral decubitus position. After
creating the pneumoperitoneum and ports placement, peri-
toneum was incised in the left paracolic gutter. Dissection,
either retrorenal or retrocolic, led to complete or partial
right medial visceral rotation.
Laparoscopic AAA aneurysmorraphy used similar prin-
ciples than conventionnal repair.25 In summary, proximal
laparoscopic clamp (Storz-Endoscopie France, Guyan-
court, France) was placed through the flank or subxyphoid
port. Right and left iliac arteries were occluded with lapa-
roscopic clamps introduced percutaneously in the left iliac
fossa. After aneurysmorraphy, the target zones of anasto-
moses were prepared. For tube grafts, anastomoses were
totally laparoscopic. For bifurcated grafts, distal anastomo-
ses were totally laparoscopic when target zones of implan-
tation were the common iliac arteries or the left external
iliac artery. In other cases, we used elective groin or iliac
incisions. Bypass graft interposition used Dacron grafts
(Gelweave or Gelsoft-Plus, Vascutek-Terumo, Inchinnan,
Scotland). Conversion to open repair was defined by the
need of a laparotomy or a flank incision to complete the
procedure.
All patients were placed in intensive care unit (ICU)
immediately after the procedure and taken back to their
room as soon as they normalized hemodynamic, respira-
tory, and biologic parameters. Mortality and morbidity
were reported according to SVS criteria.24 Patients were
reviewed postoperatively at one month with color-flow
duplex scan and CT-angiogram and yearly thereafter with a
duplex study.
RESULTS
There were 27 men and two women with a median age
of 82 years (range, 80-85 years). Two patients had concom-
itant severe AIOD with disabling claudication (1) and toe
gangrene (1).
Disease was classified as ASA class II in 12 patients and
class III in 17 patients. One patient presented with severe
chronic obstructive pulmonary disease with forced expira-
tory volume (FEV1) of 0.8 liter. Ten patients presented
with past medical history of myocardial infarct (34.5%).
Four of these patients had residual myocardial ischemia on
stress echocardiography but coronarographies did not
show significant lesions. Five patients had grade 1 preoper-
ative renal insufficiency. Other preoperative data are sum-marized in Table I. Median aneurysm size was 52 mm
(range, 40-85 mm).
We implanted 12 tube grafts and 17 bifurcated grafts,
either bi-iliac, bi-iliofemoral or bi-femoral in 10, 4, and 3
cases, respectively. Two patients underwent combined in-
frainguinal arterial reconstructions.
Laparoscopic approach of the aorta was a TPRR and a
TPRC in 20 and eight patients, respectively. Retroperito-
neoscopic approach was used in one patient with hostile
abdomen. Twenty-six procedures were totally laparoscopic
(89.6 %). Patient 12 underwent conversion to open repair
because of sudden bleeding during iliac clamping. We
thought it was an iliac vein injury. At conversion, no major
vessels injuries were found. Two patients had conversion
for limited exposure of their AAA. Patient 19 was operated
through retroperitoneoscopic approach and patient 29 had
a juxtarenal AAA. The latter was operated through a TPRC
because of a retro-aortic left renal vein. This approach
precluded a good exposure of the juxtarenal aorta for a safe
proximal clamping.
Median operative time was 280 minutes (range, 160-
480 minutes). We defined aortic clamping time as the time
elapsed between aortic clamping and unclamping of the
first iliac or femoral artery. Total median aortic clamping
time was 75 minutes (range, 22-125 minutes). Two pa-
tients with juxtarenal AAA underwent suprarenal clamping
of nine and 25minutes, respectively.Median blood loss was
1100 mL (range, 600-3000 mL). The median body tem-
perature at the end of the operation was 36.5°C (range,
35.1-37.5 °C). Four patients (13.8%) needed additional
vascular procedures because of intraoperative complica-
tions. Two common iliac artery dissections were observed
in two patients. In one case, it was probably due to laparo-
scopic iliac clamping and was treated by endoluminal stent
placement. In the second case, an aorto-biiliac bifurcated
graft was implanted. Left common iliac dissection was
observed with concomitant prosthetic limb occlusion.
Thrombectomy was performed with combined laparo-
Table 1. Demographic data and risk factors in 29 elderly
patients
Preoperative characteristics N (%)
Median age (years) 82 (range, 80-85)
Median body mass index (kg/m2) 24.1 (range, 19.3-37)
ASA class
XASA II 12 (41.4)
XASA III 17 (58.6)
Hypertension 20 (68.9)
Tobacco use 19 (65.5)
Diabetes 1 (3.4)
Dyslipidemia 13 (44.8)
Median AAA diameter (mm) 52 (range, 40-85)
Associated AIOD 2 (6.9)
Previous abdominal surgery 8 (27.6)
AAA, Abdominal aortic aneurysm; AIOD, aorto-iliac occlusive disease;
ASA, American Society of Anesthesiologists.scopic bypass grafting to the proximal left external iliac
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iliac artery distal to an open graft limb implantation. The
last patient had a tight stenosis of the left common iliac
ostium after laparoscopic tube graft implantation. It was
probably attributable to a technical error at the anastomotic
site. Endovascular procedure failed and a crossover femoro-
femoral bypass was performed with a good result.
Thirty-day postoperative mortality was 6.9% (2 of 29
patients) (Table II). The first patient had been operated for
a 6 cm infrarenal AAA. He had a past history of coronar-
opathy with severe lesions of the right coronary artery. He
was scheduled for laparoscopic repair under medical treat-
ment with blockers. During the procedure, he presented
with a hepatic shock and coagulopathy, which was related
to a right ventricular myocardial infarction. He was reop-
erated three hours later for a postoperative hemoperito-
neum without any cause of bleeding and died in the course
of the reintervention. The second patient died of early
postoperative colonic ischemia. He was classified ASA2 and
underwent an aorto-bi-iliac bypass. Procedure was un-
eventful except a dissection of the distal external iliac artery
cited above. Blood loss was 850 mL and aortic clamping
time was 80minutes. Colonic ischemia was probably attrib-
utable to an intraoperative hypovolemia.
Four patients developed severe systemic non-lethal
complications (14.8%), which were pneumopathies need-
ing prolonged physiotherapy and antibiotics (Table II).
One of these patients needed a tracheotomy weaned on
postoperative day 40 and presented with a transient renal
insufficiency without dialysis. Mild or moderate systemic
complications were observed in 14 patients (51.8%) includ-
ing transient renal insufficiencies without dialysis (13) and
cardiac arrhythmia (1). Postoperative creatinine levels re-
turned to baseline before discharge in all patients. Two
patients presented with local vascular complications (7.4%).
First patient had an asymptomatic dissection of the left
renal artery discovered on the postoperative CT scan. She
had a juxtarenal aneurysm and was considered unfit for
suprarenal clamping. Laparoscopic AAA repair was per-
formed through a TPRR with proximal clamp introduced
in the subxyphoid port. We think the dissection was attrib-
utable to the traction on the left renal pedicle during clamp
positioning. The second patient was described above. He
had an attempt of endovascular procedure for tight stenosis
Table II. Postoperative data
N (%)
Mortality 2 (6.9)
Systemic complications 18 (66.6)
● Severe 4 (14.8)
● Mild or moderate 14 (51.8)
Local/vascular complications 2 (7.4)
Local/non-vascular complications 2 (7.4)
ICU stay (hours) 72 (range, 12-1368)
Hospitalization stay (days) 11 (range, 6-74)
ICU, Intensive care unit.of the left common iliac artery after tube graft implantation.He was reoperated on the same day for retroperitoneal
active bleeding. No anomalies were observed on the tube
graft. Bleeding was attributable to an accidental perforation
of the distal external iliac artery during the endovascular
procedure. Two patients presented local non-vascular com-
plications (7.4%). One patient developed rectorragia due to
pre-existing rectal cancer. The other patient was reoperated
for an intestinal obstruction at day 13, which was attribut-
able to incarceration of a bowel loop into a port’s hole.
Postoperative course was uneventful in other patients.
Mechanical ventilation and nasogastric tube were removed
at the end of the procedure. Liquid diet was reintroduced
after a median duration of two days (range, 1-10 days) and
most patients were ambulatory by day four (range, 3-30
days) with minimal complaint of pain.
Median stays in intensive care unit and hospital were 72
hours (range, 12-1368 hours) and 11 days (range, 6-74
days), respectively (Table II). Sixteen patients (59.2%) were
discharged directly at home with complete recovery. Oth-
ers went less than four weeks in institutions for rehabilita-
tion. Patients with severe complications recovered from
procedures after a median hospital stay of 34 days (range,
25-74 days). All were discharged to institutions for reha-
bilitation. Patients with mild to moderate complications
recovered after a median hospital stay of 12 days (range,
7-37 days). Out of these 14 patients, five were discharged
to institutions for rehabilitation (35.7%). Patients without
any complications were discharged after a median hospital
stay of 7.5 days (6-12 days). Two of these patients (22.2%)
were discharged to institutions before returning home.
Median follow-up is 24 months (range, 2-48 months).
Twenty-three patients are still alive and have regained their
baseline status. Four patients died after hospital discharge.
Causes of death were acute heart failure at 13 months,
septicemia after a total hip replacement at 15 months,
severe bronchial infection at 29 months, and pulmonary
carcinoma at 3 years. No hemodynamic or morphologic
anomalies were observed on follow-up duplex and CT-
angiogram studies.
DISCUSSION
Incidence of AAA reaches a maximum in the eighties.29
Therefore, more elderly patients with AAAs are being con-
sidered for surgical treatment. EVAR reduces operative risk
and is an alternative to open repair in this subset.7-14
However, continued surveillance and risk for further pro-
cedures may be associated with poor compliance in the
elderly population.
Laparoscopy is a new alternative for AAA repair in
octogenarians. It focuses on performing a reliable aneurysm
repair while avoiding the trauma of open surgical ap-
proaches.
Feasibility of laparoscopic aneurysmorraphy and graft
interposition has been already reported25,30 and seems
valid in octogenarians. However, our data demonstrate a
high technical challenge in this subset. This could be ex-
plained by extensive arterial calcifications and aortic wall
weakness after the eighties. The lack of tactile feedback
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cially during clamping and anastomoses. A preoperative CT
scan is mandatory to precise the extent of aortic and iliac
calcifications. Clamping with intraluminal occlusive bal-
loons is an interesting trick commonly used in open sur-
gery. We used it for severely calcified aorta during laparo-
scopic AIOD repairs but not yet for AAA repair. Balloon
catheters could hamper the operative field near the anasto-
motic sites. Percutaneous balloon occlusion of iliac arteries
via the groins is probably more appropriate.
Operative risks in patients aged over the eighties are not
attributable to age per se but rather to unavoidable risk
factors including impaired renal function, chronic respira-
tory failure, and cardiac disease.5-6 A recent review of
elective AAA repair in octogenarians established a pooled
mortality of 7.5% (0%-33%).2 In our series, mortality (6.9%)
compares with figures of open surgery. The first death was
caused byMI and related to a mistake in patient selection at
the beginning of our experience.25 The second death was
attributable to colonic ischemia. Whether or not reimplan-
tation of the inferior mesenteric artery (IMA) could have
prevented colonic ischemia in this patient remains un-
known. Senekowitsch and colleagues suggest that IMA
reimplantation must be considered in octogenarians be-
cause of higher risk of colonic ischemia in this subset.31 In
our entire series of total laparoscopic AAA repair, we did
IMA reimplantation in less than 2% of cases but did not
experience an increased risk of colonic ischemia (unpub-
lished data). Becquemin and associates reported that oper-
ative time  4 hours was also a significant risk factor of
colonic ischemia after open AAA repair.32 They stated that
prolonged operative time is often associated with intraop-
erative difficulties and hemodynamic disturbances, which
could explain the risk of colonic ischemia. During laparo-
scopic AAA repair, prolonged operative time is not system-
atically associated with intraoperative difficulties.33,34 It is
attributable to technical features of laparoscopy, especially
the lack of normal human range of motion.
Other severe systemic complications in our series were
pneumopathies. We and others observed that laparoscopy
decreases incidence of pulmonary complications after aortic
surgery.30,34 This benefit of laparoscopy does not seem to
be valid for the subset of octogenarians. This underlines
that advanced age is often associated with chronic respira-
tory failure.35 The incidence of cardiac complications was
low compared with open series despite longer aortic clamp-
ing times.1-3,5 This is correlated with the low hemodynamic
consequences of infrarenal clamping36 and related to our
aggressive screening and management of coronary disease
before laparoscopic aortic procedures.
We observed a high rate of postoperative renal insuffi-
ciencies (44.8%; Table II). Advanced age is a well known
risk factor of renal impairment.37 The majority were in fact
transient peak creatinine levels with an uneventful course
and returned to baseline before discharge. We did not
investigate factors that could have played a role on renal
function such as aortic clamping time and effect of pneu-
moperitoneum. Prognosis of these transient renal insuffi-cencies remains controversial. Welten and coworkers, in a
series of 1324 open AAA repairs, reported that transient
postoperative renal impairments were associated with wors-
ening of short and long term outcomes.38 We lack data to
draw firm conclusions on this topic but we must remember
that mean life expectancy of octogenarians is probably too
short to observe such late events.
Other postoperative data suggest that technical chal-
lenge of laparoscopic AAA repair in octogenarians is not
associated with worsening of the postoperative course. This
is a well-known feature of laparoscopy.20-23 In a study of
233 patients, outcomes of both laparoscopic and open
cholecystectomies were compared with respect to age and
ASA classification.23 Advanced age was correlated with an
increase in postoperative morbidity. However, patients
who underwent laparoscopy had significantly fewer com-
plications than those who had open cholecystectomy.
As observed in our series, length of hospital stay re-
mains long in elderly patients because social issues are often
responsible for prolonged hospital stay. Despite the lack of
laparotomy, we observed that 40% of patients went to an
institution for a few weeks prior to returning home. This
underlines that aortic surgery induces a substantial trauma
in octogenarians. However, as shown by others,19 the
majority of patients older than 80 years benefit from elec-
tive AAA repair, with full recovery of their preoperative
status.
In conclusion, results obtained in our series will en-
courage us to offer total laparoscopic AAA repair in good
surgical risk octogenarians. Laparoscopy is complementary
to open surgery and EVAR in this subset and could be
driven by patients demanding a reliable procedure to treat
their AAA. Despite these encouraging results, growing
experience and further studies are needed to identify octo-
genarians where either a laparoscopic, open, or endovascu-
lar procedure will be the most appropriate.
AUTHOR AFFILIATIONS
Conception and design: MC
Analysis and interpretation: MC, PA, IDC
Data collection: IDC, IJ, FC
Writing the article: MC, IDC
Critical revision of the article: MC, OGB
Final approval of the article: MC
Statistical analysis: N/A
Obtained funding: N/A
Overall responsibility: MC
REFERENCES
1. TreimanRL, Levine KA, Cohen JL, CossmanDV, Foran RF, Levin PM.
Aneurysm in the octogenarian: a study of morbidity and quality of
survival. Am J Surg 1982;144:194-7.
2. Henebiens M, Vahl A, Koelemay MJ. Elective surgery of abdominal
aortic aneurysms in octogenarians: A systematic review. J Vasc Surg
2008;47:676-81.
3. Haug ES, Romundstad P, Aune S,Hayes TB,MyhreHO. Elective open
operation for abdominal aortic aneurysm in octogenarians–survival
analysis of 105 patients. Eur J Vasc Endovasc Surg 2005;29:489-95.
JOURNAL OF VASCULAR SURGERY
Volume 49, Number 5 Di Centa et al 11394. Geraghty PJ, Sicard GA. Abdominal aortic aneurysm repair in high-risk
and elderly patients. J Cardiovasc Surg 2003;44:543-7.
5. Kazmers A, Perkins AJ, Jacobs LA. Outcomes after abdominal aortic
aneurysm repair in those or 80 years of age: recent Veterans Affairs
experience. Ann Vasc Surg 1998;12:106-12.
6. Van Damme H, Sakalihasan N, Vazquez C, Desiron Q, Limet R.
Abdominal aortic aneurysms in octogenarians. Acta Chir Belg 1998;98:
76-84.
7. Manis G, Feuerman M, Hines GL. Open aneurysm repair in elderly
patients not candidates for endovascular repair (EVAR): Comparison
with patients undergoing EVAR or preferential open repair. Vasc En-
dovascular Surg 2006;40:95-101.
8. Sicard GA, Rubin BG, Sanchez LA, Keller CA, Flye MW, Picus D, et al.
Endoluminal graft repair for abdominal aortic aneurysms in high-risk
patients and octogenarians: is it better than open repair? Ann Surg
2001;234:427-35.
9. Ballotta E, Da Giau G, Bridda A, Gruppo M, Pauletto A, Martella B.
Open abdominal aortic aneurysm repair in octogenarians before and
after the adoption of endovascular grafting procedures. J Vasc Surg
2008;47:23-30.
10. Paolini D, Chahwan S,Wojnarowski D, Pigott JP, LaPorte F, Comerota
AJ. Elective endovascular and open repair of abdominal aortic aneu-
rysms in octogenarians. J Vasc Surg 2008;47:924-27.
11. Lobato AC, Rodriguez-Lopez J, Malik A, Vranic M, Vaughn PL,
Douglas M, et al. Impact of endovascular repair for abdominal aortic
aneurysms in octogenarians. Ann Vasc Surg 2001;15:525-32.
12. Patel AP, Langan EM 3rd, Taylor SM, Gray BH, Carsten CG, Cull DL, et
al. An analysis of standard open and endovascular surgical repair of abdom-
inal aortic aneurysms in octogenarians. Am Surg 2003;69:744-7.
13. Minor ME, Ellozy S, Carroccio A, Oak J, Chae K, Agarwal G, et al.
Endovascular aortic aneurysm repair in the octogenarian: is it worth-
while? Arch Surg 2004;139:308-14.
14. Biebl M, Lau LL, Hakaim AG, Oldenburg WA, Klocker J, Neuhauser
B, et al. Midterm outcome of endovascular abdominal aortic aneurysm
repair in octogenarians: a single institution’s experience. J Vasc Surg
2004;40:435-42.
15. Dainese L, Barili F, Spirito R, Topkara VK, Pompilio G, Trezzi M, et al.
Abdominal aortic aneurysm repair in octogenarians: outcomes and
predictors. Eur J Vasc Endovasc Surg 2006;31:464-69.
16. Paty PS, LloydWE, Chang BB, Darling RC 3rd, Leather RP, ShahDM.
Aortic replacement for abdominal aortic aneurysm in elderly patients.
Am J Surg 1993;166:191-93.
17. Mailapur R, Yousuf AM, Girishkumar HT, Pathak R, Gerst PH, Ber-
roya R. A decade of experience with abdominal aortic aneurysm repair in
octogenarians. J Cardiovasc Surg 2001;42:525-8.
18. O’Hara PJ, Hertzer NR, Krajewski LP, Tan M, Xiong X, Beven EG.
Ten-year experience with abdominal aortic aneurysm repair in octoge-
narians: early results and late outcome. J Vasc Surg 1995;21:830-37.
19. Dean RH, Woody JD, Enarson CE, Hansen KJ, Plonk GW Jr. Opera-
tive treatments of abdominal aortic aneurysms in octogenarians: when is
it too much too late? Ann Surg 1993;6:721-28.
20. Ballesta Lopez C, Cid JA, Poves I, Bettonica C, Villegas L, Memon MA.
Laparoscopic surgery in the elderly patient. Surg Endosc 2003;17:333-37.21. Efron DT, Bender JS. Laparoscopic surgery in older adults. J Am
Geriatr Soc 2001;49:658-63.
22. Maxwell JG, Tyler BA, Rutledge R, Brinker CC, Maxwell BG, Coving-
ton DL. Cholecystectomy in patients aged 80 and older. Am J Surg
1998;176:677-81.
23. MassieMT,Massie LB,Marrangoni AG, D’Amico FJ, Sell HW Jr. Advan-
tages of laparoscopic cholecystectomy in the elderly and in patients with
high ASA classifications. J Laparoendosc Surg 1993;3:467-76.
24. Rutherford RB, Baker JD, Ernst C, Johnston KW, Porter JM, Ahn S, et
al. Recommended standards for reports dealing with lower extremity
ischemia: revised version. J Vasc Surg 1997;26:517-38.
25. Coggia M, Javerliat I, Di Centa I, Colacchio G, Cerceau P, Kitzis M, et
al. Total laparoscopic infrarenal aortic aneurysm repair: preliminary
results. J Vasc Surg 2004;40:448-54.
26. Coggia M, Di Centa I, Javerliat I, Colacchio G, Goëau-Brissonnière O.
Total laparoscopic aortic surgery: transperitoneal left retrorenal ap-
proach. Eur J Vasc Endovasc Surg 2004;28:619-22.
27. Coggia M, Bourriez A, Javerliat I, Goëau-Brissonnière O. Totally
laparoscopic aortobifemoral bypass: a new and simplified approach. Eur
J Vasc Endovasc Surg 2002;24:274-5.
28. Javerliat I, Coggia M, Di Centa I, Dubosq F, Colacchio G, Leschi JP, et
al. Total videoscopic aortic surgery: left retroperitoneoscopic approach.
Eur J Vasc Endovasc Surg 2005;29:244-6.
29. Pleumeekers HJ, Hoes AW, van der Does E, van Urk H, Hofman A, de
Jong PT, et al. Aneurysms of the abdominal aorta in older adults. The
Rotterdam Study. Am J Epidemiol 1995;142:1291-99.
30. Cau J, Ricco JB, Marchand C, Lecis A, Habbibeh H, Guillou M, et al.
Total laparoscopic aortic repair for occlusive and aneurysmal disease:
first 95 cases. Eur J Vasc Endovasc Surg 2006;31:567-74.
31. Senekowitsch C, Assadian A, Assadian O, Hartleb H, Ptakovsky H,
Hagmuller GW. Replanting the inferior mesentery artery during infra-
renal aortic aneurysm repair: influence on postoperative colon ischemia.
J Vasc Surg 2006;43:689-94.
32. Becquemin JP, Majewski M, Fermani N, Marzelle J, Desgrandes P,
Allaire E, et al. Colon ischemia following abdominal aortic aneurysm
repair in the era of endovascular abdominal aortic repair. J Vasc Surg
2008;47:258-63.
33. McCall JL, Sharples K, Jadallah F. Systematic review of randomized
controlled trials comparing laparoscopic with open appendicectomy.
Br J Surg 1997;84:1045-50.
34. Coggia M, Javerliat I, Di Centa I, Alfonsi P, Colacchio G, Kitzis M, et
al. Total laparoscopic versus conventional abdominal aortic aneurysm
repair: a case-control study. J Vasc Surg 2005;42:906-10.
35. Nazir SA, Al-Hamed MM, Erbland ML. Chronic obstructive pulmo-
nary disease in the older patient. Clin Chest Med 2007;28:703-15.
36. Gelman S. The pathophysiology of aortic cross-clamping and unclamp-
ing. Anesthesiology 1995;82:1026-60.
37. Martin JE, Sheaff MT. Renal ageing. J Pathol 2007;211:198-205.
38. WeltenGM, SchoutenO, ChoncholM,Hoeks SE, FeringaHH, Bax JJ,
et al. Temporary worsening of renal function after aortic surgery is
associated with higher long-term mortality. Am J Kidney Dis 2007;50:
219-28.Submitted Jul 18, 2008; accepted Dec 3, 2008.
